INTRODUCTION
With economic growth and easy accessibility to medical services, prenatal ultrasonography (US) has been popular in Korea. With improved resolution of US and development of related diagnostic modality, the diagnostic accuracy of prenatal US has also been increased. Owe to these, fetuses with anatomical abnormality have been more frequently detected and accurately diagnosed by prenatal US in Korea.
Some of anatomical abnormalities that are prenatally detected or diagnosed are surgically correctable disease entities by pediatric surgeons, in which the survival rate and quality of life are remarkably improved after appropriate surgical treatment. The survival rate in these babies has been generally reported up to 90% [1] [2] [3] [4] [5] .
The Korean Association of Pediatric Surgeons (KAPS) had selected major surgical diseases of infants as Korean pediatric surgical index diseases (IDs), and has reviewed annually the trend in their incidence, diagnostic tools, treatment modalities, and prognosis of ID [1] [2] [3] [4] [5] . In recent years, however, the incidence of some IDs has severely decreased, and such IDs exactly matched with those that can easily be diagnosed on prenatal US. These phenomena suggest that it is highly related with inappropriate abortions occurred in this group of IDs despite the high survival rate after appropriate postnatal treatment. This is presumed to cause many serious ethical, social and academic issues [6] .
The aim of this study is to examine the impact of prenatal US diagnosis on abortion of these IDs in Korea, to recognize the seriousness of this issue, to establish the opportunity for building consensus between related medical and social authorities, and to obtain appropriate solutions.
METHODS

Study period
In Korea, the most accurate nationwide patient sta- 
The selection and group assignment of IDs
We selected seven pediatric surgical IDs which have relatively high incidence and require unique surgical treatment within postnatal two months. Selected IDs were classified into three groups based on the ease of diagnosis using prenatal US as shown below: 1) A group of diseases which can easily be diagnosed on prenatal US (easily diagnosed group; ED group) ㆍCongenital diaphragmatic hernia (CDH) ㆍGastroschisis or omphalocele (GO)
ㆍIntestinal atresia including duodenal atresia (IA)
2) A group of diseases which can be detected on prenatal US but cannot accurately be diagnosed (not easily diagnosed group; NED group) ㆍEsophageal atresia (EA)
3) A group of diseases which cannot be detected on prenatal US (detected with difficulty group; DD group) ㆍBiliary atresia (BA)
Total live birth number (TBN)
We obtained the annual TBN during study period from the Korean Statistical Information Service. Since the TBN of 2009 was not available while this study was conducted,
we estimated it using a formula shown below:
The 2) Surgery for diaphragmatic hernia (Ja-161; O1610)
3) Surgery for gastroschisis or omphalocele (Ja-278;
Q2781)
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Estimated fetal number of index disease (EFNID)
According to an internationally accredited and specialized textbook, the relative incidence (I) of IDs to total birth number were obtained [8] . Thus, EFNID is presumed to be the number of fetuses delivered without effects of prenatal US in Korea based on the formula as shown below:
Estimated abortion rate (AR) of fetus with ID
AR with each ID and each group of IDs were also obtained using a formula as shown below:
In the cases with negative AR, the AR was set as 0. Table 1 shows the TBN and ABNID of each ID and each group of IDs during the study period. Table 2 shows the EFNID of each ID and each group of IDs during the study period. Table 3 shows the AR for each ID and each group of IDs during the study period. The overall AR of fetuses with ID was found to be 38 to 77%. The AR for ED, NED and DD group were 78 to 93%, 38 to 66%, and 0% respectively.
RESULTS
TBN and ABNID
EFNID
AR
Compare with estimated fetal number of biliary atresia (EFNBA) and actual birth number of biliary atresia (ABNBA) EFNID, estimated fetal number of index diseases. are considered to be still underestimated, and so the actual number of abortion is expected to be higher [10] . In 1994,
the Gallup Korea performed a questionnaire survey on 1,000 women. According to the survey, an annually performed abortions were approximately 1,500,000 which is a two-fold increase from 720,000 in 1995. In U.S., whose population is six times greater than Korea and abortion is legally permitted, more than 346,000 abortions have been occurred annually. In the neighboring country, Japan, annually 300,000 abortions have been reported. Therefore, the Korean status of abortion is considered as very serious abuse than other countries [10] .
The motives of this study is that occurrence of some newborn diseases has significantly dropped as compared with decrease of birth rate in Korea. Common feature of these diseases is can be easily diagnosed or detected on prenatal US [11] . Therefore, we established a hypothesis for this study that ease for prenatal diagnosis of fetal disease on US contributed to fetal abortions in Korea. It was very difficult to design a study to prove our hypothesis because there is no accurate data about illegally and secretly performed abortions. To overcome this practical limitation, we estimated abortion rate using actual birth number and estimated birth number in each fetal disease. This study may not show actual abortion rate for each fetal disease. However, we still believe that our study is significant because the data were estimated with reasoning due to a lack of the accurate data in Korea. The reliability of estimated data in this study can be found for BA as follows:
1) BA is proper example for confirming the reliability because it cannot be diagnosed with prenatal US and actual incidence does not decrease by abortion.
2) The reliability of this study can be confirmed by comparing the estimated fetal number of BA and the actual birth number of BA (Table 4) .
3) As shown in Table 4 , the actual number of patients with BA during the study period was exactly matched to that of fetuses that were presumed to have BA.
The results of this study indicate that the fetal diseases which are easily diagnosed on prenatal US lead to more prevalent abortions in Korea, and the abortion rate of each group depend on the ease of diagnosis using prenatal US (Table 3 ). This could be accepted as a matter of course considering a harsh truth that abortions are easily attempted even for normal fetuses in Korea. With our results, however, it is unavoidable to discuss the seriousness of misuse of abortions for fetal diseases in Korea (Table 2) . Of diseases in ED group, GO are good examples. As shown in our data, 91 to 96% of fetuses with GO were aborted, despite postoperative survival rate was 95% (Table 2 ). There are no any other specific problems in GO except surgical scars in their abdomen, so these abortion cannot be acceptable. The prenatal US finding might strongly influence parents' decision on abortion because intra-abdominal organs protruded from abdominal wall and it may be regards as a monster. We also assume that obstetrician would not provide sufficient medical information to parents. Recently, the severe decrease of GO would lead to lack of clinical experiences for more young Korean pediatric surgeons. This also poses serious issues with academic continuity in Korean society of pediatric surgeons.
In western countries, such as U.S., the issue of "pro-life" These opinions have already been presented by members of the Korean Pediatric Society [12] . According to study of Choi et al. [12] , an analysis of the effects of prenatal diagnosis of congenital heart diseases on the mothers' decision on the continuation of pregnancy, there were such unethical situations where abortions were attempted for fetuses with heart diseases which can be completely cured. As appropriate measures, they recommended that a collaborative approach should be made between obstetricians and pediatric cardiologists who are mainly in charge of the fetal cardiac anomalies. They also proposed that each related academic society should establish official medical guidelines for prenatal detected fetal cardiac anomalies [12] .
We, including the members of KAPS, completely agree It is, therefore, presumed that obstetricians are obliged to provide mothers with a chance to get more accurate medical information by referring them to specialists with more knowledge and experience about the corresponding fetal diseases. In this way, they can share their legal and ethical responsibilities with experts specializing in fetal diseases. Besides, the medical data after delivery could be shared by both parties. This also gives obstetricians an additional academic opportunity to improve their diagnostic accuracy of prenatal US.
In conclusion, at the present time, the Korean Society of
Obstetrics should take the initiative in establishing official thesurgery.or.kr medical guidelines for fetal diseases which are diagnosed on prenatal US by collaborating with other related academic medical societies. By doing so, medical societies might play an initiative role in drawing social agreement on issues associated with abortions performed for fetal diseases.
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